Effect of ascorbic acid in vitro on lymphocyte reactivity to mitogens.
The direct effects of ascorbic acid and dehydroascorbic acid in vitro on human lymphocyte proliferation to phytohemagglutinin (PHA) and concanavalin A (Con A) stimulation were determined. Cells exposed to physiologic and high concentrations of ascorbic acid and dehydroascorbic acid showed poorer tritiated thymidine ([3H]TdR) incorporation than controls without the vitamin. The inhibitory effect was dose-dependent, with the greatest inhibition occurring as the concentration of ascorbic acid and dehydroascorbic acid was increased. At supraoptimal concentrations of PHA and Con A, there was no recovery of the mitogen response, indicating that ascorbic acid did not inhibit the response by competition. Viability studies of cells in culture showed that concentrations of ascorbic acid and dehydroascorbic acid, which consistently inhibited mitogenic stimulation of lymphocytes, were noncytotoxic throughout the culture period. Timed addition of ascorbic acid to PHA-stimulated lymphocytes in culture demonstrated inhibition of [3H]TdR incorporation when ascorbic acid was added as late as 96 hours after initiation of culture. However, the greatest inhibitory effect was observed when ascorbic acid was added at initiation or early in culture. Inhibition was also evident when RNA and protein synthesis were determined. The results suggest that physiologic and high concentrations of ascorbic and dehydroascorbic acid affect early metabolic events in the process of mitogen-stimulated lymphocyte activation.